The date palm, Phoenix dactylifera L. (Arecales: Arecaceae) is subject to damage by numerous arthropod pests. This review lists 112 species of mite and insect pests associated with date palm distributed among 10 orders and 42 different families. Of these species, few are identified as major or potential pests of date palm tree. The listed species are classified according to their preferred part on the tree into: 34 species on the foliages, 30 species on palm bases, stem and roots, 26 species on inflorescences, bunch stalks, green and ripening fruits, and 22 species attacking date during harvest and storage. In addition to harmful insect and mite pests, more than 45 predators and parasitoids in 7 orders and 15 families are identified. Ten species are considered as major pests viz., the red palm weevil (Rhynchophorous ferrugineus), Old world date mite (Oligonychus afrasiaticus), lesser date moth (Batrachedra amydraula), Dubas date bug (Ommatissus binotatus), green pit scale (Palmapsis phoenicis), carob moth (Ectomyelois ceratoniae), longhorn date palm stem borer (Jebusaea hammerschmidti), rhinoceros beetle (Oryctes agamemnon), fruit stalk borer (Oryctes elegans) and almond moth (Cadra cautella).
INTRODUCTION
Date palm (Phoenix dactylifera L.) is one of the oldest known fruit crops and has been cultivated in North Africa and the Middle East for at least 5000 years (78) . The exact center of origin of date palm is unknown, but it is most likely originated from ancient Mesopotamia (Southern Iraq) or western India (75) . From the center of origin, date palm cultivation spread throughout the Arabian Peninsula, North Africa, and the Middle East. Date palm culture had apparently spread into Egypt by the middle of the second millennium BCE, the spread of date palm cultivation later accompanied the expansion of Islam and reached Southern Spain and Pakistan. The Spanish were the first to introduce date palms outside the Arabian Peninsula, North Africa, , the Middle East, South Asia, carrying them to America (63) . During the past three centuries, date palms were introduced to new production areas in Australia, India/Pakistan, Mexico, southern Africa, South America, and the United States (27) . Arab countries possess 70% of the 120 million world's date palms and responsible for 67% of the global date production (33) . The annual world production of dates is around 7.4 million tons and it has increased from approximately 2 million tons in 1962 to almost 7 million tons in 2005 (35) . The 10 top date producing countries in the world are Egypt, Saudi Arabia, Iran, United Arab Emirates, Pakistan, Algeria, Sudan, Oman, Libya and Tunisia (50) . Date palms are attacked by many pests and diseases and their nature and severity vary with cultivar, location, weather and cultural practices (25, 77) . Factors that negatively affect date palm production, particularly in traditional date cultivation include crowding of trees, retention of old or unproductive trees, planting of mixed cultivars or seedlings, salt accumulation, poor drainage, insufficient irrigation, fertilization or tillage, lack of insect pests and diseases control, competition with other crops and weeds, soil degradation and water scarcity (26) . The most comprehensive publication available on pests and diseases of date palm was given by Carpenter and Elmer (25) (28) . The objective of this review is to make an updated, list of date palm mite and insect pests worldwide that can serve as baseline for more comprehensive data base. In this work, the date palm arthropods are classified into pests and natural enemies (predators and parasitoids). Pests are listed, according to their preferred part on the tree and economic importance, into 4 groups.
Date palm mite and insect pests Pests of date palm leaves (rachis and pinnae): Table 1 summarizes the scientific and common names as well as the orders and families of the most important insect and mite pests of date palm leaves. The majority of the 34 listed species belong to the orders Homoptera and Coleoptera. Other orders of economic importance include Acari, Orthoptera and Thysanoptera. Green scale, red scale, and Parlatoria date scale are highly specific to the family Arecaceae (oligophagous) mainly found on foliage, bunch stalk and to less extent on green fruit, ripening fruits and shoots. Dubas date bug and Issid date bug are highly specific to date palm (monophagous). The former is mainly found on foliage, while the latter prefers shoots and/or palm bases with less tendency to be found on bunch stalk. Pineapple mealy bug is a Polyphagous species attaching a wide range of plants species and mainly found on ripening fruits (18) . Pests inflicting damage on palm bases, stem and roots: Thirty species in 4 orders and 11 families are listed as important pests of date palm bases, stem and shoot (Table 2 ). Red palm weevil and rhinoceros beetles are highly specific to the family Arecaceae. They can attack shoots and/or palm bases and stem (62) . An emerging pest of date palm during the past decade is the red palm weevil which is threatening the date palm cultivation worldwide, and it is one of the most important areas of date palm research.
Mite and insect pests of inflorescences, bunch stalk, green and ripening: Yield components of date palm are damaged by numerous pests, some of them are considered very serious in different parts of the world. Twenty six species belonging to 8 orders and 15 families are listed in table 3. The lesser date moth is highly specific to date palm and the most preferred organ is the green fruit. The old world date mite is oligophagous attacking mostly the green fruits. The greater date moth is oligophagous preferring bunch stalk and ripening fruits. Date stone beetle is highly specific to the family Arecaceae attacking green fruits (18) . The old world date mite, Oligonychus afrasiaticus and the lesser date moth, Batrachedra amydraula are by far the most serious pests of developing date fruits Insect pests attacking dates during harvest and storage: The Coleoptera and Lepidoptera are main two orders that contain 23 species of insect pests inflicting damage on date during harvest and storage ( Table 4 ). The major insects of stored dates develop within the date fruit, therefore, need special consideration and prevention of infestation strategy is the best one to avoid contamination of fruits with the residues of insecticide fumigants. Treatment of dates on the bunches during April to June will effectively control the lesser date moth, date stone beetle and the greater date moth. This will affect positively the control of other ripe fruit moths and beetles particularly the sap beetle during August to late October (18) . Management of date pests during this time of the cropping season will guarantee clean uninfested date in the storehouse. Precautions have to be taken to prevent re-infestation after storage and immigration of insects from outside the storage facilities.
Natural enemies of date palm pests:
A list of predators and parasitoids of date palm pests recorded worldwide is shown in Table 5 . More than 45 species in 7 orders and 15 different families were reported. The predators account for more than 20 different species mainly in the family Coccinellidae while most of the parasitoids belong to the family Braconidae of the order Hymenoptera. Parasitic mites were also identified as potential antagonist in the date palm agro-ecosystem. It is important to give due consideration to these beneficial when launching control operations against date palm pests. Preharvest treatment of date pests with non-selective insecticides may lead to the buildup of resistance in insect population in addition to the extermination of their natural enemies leading eventually to insects' outbreaks. Selection of pesticide to control pests in the date palm agro-ecosystem should be done carefully to avoid the harmful effect of these chemicals on predators and parasitoids. Integrated pest management (IPM) should be recommended within the frame of integrated crop management (ICM) to achieve sustainability of date production. 
CONCLUSIONS:
In this review, arthropod pests of date palm are classified into 4 groups based on their preferred date palm organ. attacked, However some species are not highly specific may infest more than one part at the same time. For example, green and white scales prefer the foliages but, they attack green or ripening fruits depending on many factors including severity of infestation and prevailing weather conditions. The interaction among the date palm pests is enormous. For example, the lesser date moth is mainly pest of green fruits that leads to fruit dropping which encourage the build-up of the sap beetle populations. The damage caused by rhinoceros and longhorn stem borer might facilitate the attack by the red palm weevil. The date palm trees weakened by scale insects and other sucking pests may dispose the tree to attack by termites and other pests. Poor management like no pruning, lack or excess of irrigation and fertilization will predispose the date palm tree to infestation by insect and mite pests. Specific insect problems vary with geographic area and poor field sanitation may also aggravate the situation and lead to the increase of specific pest population. Chemicals, biological control, pheromone trapping, quarantine and sanitation practices are used to control insect pests of date palm (44) . Mineral oils, IGRs, pyrethroids, carbamates, nicotinoids and acaricides which are environmentally friendly and have less toxicity to humans can be used as selective compounds against date palm pests (18). The area of date production in the Arabian Peninsula and the Middle East has increased dramatically during the past few decades and is expected to continue to increase (27) . The list of date palm pests has increased from 54 species of mite and insect pests in 1978 (24) to 112 species in 2012 as reported in this review. More pests are expected to emerge as a result of the worldwide expansion in date palm cultivation. Planting of tissue culture seedlings and strict quarantine measures should be adopted to avoid the transportation of insect and mite pests of date palm into new areas. Control strategies based on short-term chemical campaigns could interrupt the natural regulation of date palm pests by their predators and parasitoids and eventually change minor species into major ones.
